
Procedure & Method
Information

Name of Procedure/Method Tooth Wear Index Abbreviation TWI
Purpose To assess the extent and severity of dental erosion, attrition, and abrasion.
Year of Establishment 1984 Type of Procedure/Method
Developer(s) B.G.N. Smith and J.K. Knight Oral Condition Category

Background Information

Background Information In 1984, the Tooth Wear Index (TWI) was introduced by B.G.N. Smith and J.K. Knight to
assess the extent and severity of dental erosion, attrition, and abrasion as well as any
combination of these conditions.  Prior to the development of the Tooth Wear Index (TWI), a
number of indices were used to record the extent of tooth tissue destruction from erosion,
abrasion, and attrition; however, the etiology first had to be established before utilizing any of
these indices.  Also, most of these indices were used only if the corresponding condition (i.e.,
erosion, attrition, or abrasion) existed (Smith and Knight, 1984).
The TWI is designed for research use into the etiology, prevention, and management of tooth
wear problems, and it can be implemented in epidemiological studies in addition to the
long-term monitoring of tooth wear among individual patients (Smith and Knight, 1984).
The TWI is considered to be a reliable, efficient, and practical method for recording the degree
of tooth wear without necessarily being able to diagnose its etiology or combined etiologies
(Smith and Knight, 1984).

Changes Over Time The TWI is still used as a dental assessment of tooth wear.  However, in 1994, A. Millward, L.
Shaw, A.J. Smith, J.W. Rippin, and E. Harrington modified and implemented a new scoring
system to focus on tooth wear among pediatric patients.

Procedure Method

Procedure Method The TWI is assessed by visual exam either clinically (i.e., directly from the mouth) or from
photographs.  Each tooth surface (i.e., the cervical surface, the buccal [labial] surface, the
lingual surface, and the occlusal or incisal surface) is examined and evaluated for tooth wear
and coded according to the criteria outlined below.  For permanent dentition or 32 teeth, there is
a possible total of 128 tooth surfaces per individual.  Heavily restored surfaces and missing
teeth are not recorded; however, they may be coded as "M" for missing and "R" for restored to
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teeth are not recorded; however, they may be coded as "M" for missing and "R" for restored to
facilitate data recording.
Tooth Wear Index (TWI) Surface Codes and Criteria (Smith and Knight, 1984)
Code      Surface                        Criteria
  0          B/L/O/I        No loss of enamel surface characteristics. 
                 C               No change of contour.
  1          B/L/O/I        Loss of enamel surface characteristics. 
                 C               Minimal loss of contour.
  2          B/L/O          Loss of enamel exposing dentine for less than one-third of the surface.
                 I                Loss of enamel just exposing dentine.
                 C               Defect less than 1 mm deep.
  3          B/L/O          Loss of enamel exposing dentine for more than one-third of the surface.
                 I                Loss of enamel and substantial loss of dentine, but not exposing pulp or
secondary dentine.
                 C               Defect 1 to 2 mm deep.
  4          B/L/O          Complete loss of enamel, or pulp exposure, or exposure of secondary
dentine.
                 I                Pulp exposure or exposure of secondary dentine.
                 C               Defect more than 2 mm deep, or pulp exposure, or exposure of secondary
dentine.
  Note: Surfaces are abbreviated as B (buccal), L (labial), O (occlusal), I (incisal), and C
(cervical).
Source: Smith BGN, Knight JK. An index for measuring the wear of teeth. Br Dent J.
1984;156:435-8.

Established Modifications In 1994, the TWI was modified by A. Millward, L. Shaw, A.J. Smith, J.W. Rippin, and E.
Harrington to examine tooth wear in children and its relationship with acidic dietary
constituents.  
The procedure for the modified TWI begins with proper lighting.  Afterward, the teeth are dried
with compressed air, and the buccal, occlusal/incisal, and lingual surfaces are examined for
tooth wear.  Traumatized teeth or teeth with large restorations or extensive caries are excluded. 
The criteria for the modified TWI are as follows:
Modified Tooth Wear Index (Millward, Shaw, Smith, Rippin, and Harrington, 1994)
Code     Surfaces              Criteria                                                                        
  0         B, L, O, I           No loss of enamel surface characteristics. 
             
  1         B, L, O, I           Loss of enamel surface characteristics. 
              
  2          B, L, O             Loss of enamel, visible dentine on less than one-third of the surface.
                   I                   Loss of enamel with visible dentine.
              
  3          B, L, O             Loss of enamel, visible dentine on more than a third of the surface area.
I                   Loss of enamel and substantial loss of dentine, but not exposing pulp or secondary
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I                   Loss of enamel and substantial loss of dentine, but not exposing pulp or secondary
dentine.
             
  4          B, L, O             Complete loss of enamel, pulp exposure, or exposure of secondary
dentine.
                   I                   Pulp exposure or exposure of secondary dentine.
              
  Note: B = buccal or labial; L = lingual or palatal; O = occlusal; I = incisal.
Source: Millward A, Shaw L, Smith AJ, Rippin JW, Harrington E. The distribution and severity
of tooth wear and the relationship between erosion and dietary constituents in a group of
children. Int J Paediatr Dent. 1994 Sep;4(3):151-7.

Federal Survey
Modifications

In the National Health and Nutrition Examination Survey (NHANES) IV, 1998-2004, the oral
health assessment includes a modified version of the Tooth Wear Index due to its reported
levels of reproducibility and the feasibility of comparing results with other studies (NIDCR,
2001). 
For all sampled persons in NHANES IV, the TWI visual examination evaluates and codes the
buccal, lingual, and incisal surfaces on the four maxillary and mandibular incisors and the
occlusal surface of the mandibular first molars using proper lighting and a plane surface mirror. 
Each tooth surface is dried prior to the examination.  The criteria for the modified TWI in
NHANES IV are outlined below.
Modified Tooth Wear Index (TWI) in NHANES IV (Al-Dlaigan, Shaw, and Smith, 2001)  
Score             Surfaces                                               Criteria
  1                 B/L/I/O                          No loss of enamel surface characteristics.
  2                 B/L/I/O                          Loss of enamel surface characteristics.
  3                 B/L/O                            Loss of enamel, visible dentine for less than 1/3 of the
surface.
                        I                                  Loss of enamel just exposing dentine.
  4                 B/L/O                            Loss of enamel, visible dentine for greater than 1/3 of the
surface.
                        I                                  Loss of enamel and substantial loss of dentine but not
exposure of pulp 
                                                           or secondary dentine.
  5                 B/L/O                            Complete loss of enamel, or pulp exposure, or secondary
dentine.
                        I                                  Pulp exposure or exposure of secondary dentine.
  9                 B/L/I/O                          Excluded from analysis (missing tooth, partially erupted,
orthodontic 
                                                            bands, composite restoration, any crowns, tooth fracture,
or sealant).
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  Note: B = Buccal; L = Lingual; O = Occlusal; I = Incisal.
Source: National Institute of Dental and Craniofacial Research. Proposal for the Oral Health
Examination in the National Health and Nutrition Examination Survey IV, 1998-2004.
Washington, DC, 2001.
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